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OBJECT SUPPLYING DEVICE 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to an object supplying device to supply 
an object to a principal in a processing system such as a distributed 
processing device using a network. 

2. Description of the Related Art 

[0002] Conventionally, to maintain security of the distributed processing 
system, validation and authentication of a principal is performed. The 
principal represents a principal and individual entity such as a client unit, a 
user operating the client unit, an object included in the client unit and a 
portable communication terminal in a portable communication system used as 
the distributed processing system. As a method for controlling on an access by 
an authorized principal to the object, for example, an access control list can be 
used. The access control list contains the object to which the principal accesses, 
processing of the object (for example, reading, writing, execution of the object 
or a like) and permission to execute the processing of the object. 
[0003] However, the conventional object supplying device is adapted to only 
control the access by the principal in accordance with contents of the above 
access control list. In the conventional object supplying device, since the object 
on which the access control is executed, the processing of the object and the 
permission of the processing of the object are identified for each of principals 
contained in the access control list, for example, if a new principal is added, all 
information about the object corresponding to the added principal has to be 



newly added to the list every time the principal is added. Therefore, there are 
problems in that, since the information provided by the conventional object 
supplying device lacks in general versatility, it cannot provide flexibility 
enough to manage changes in the information. 

SUMMARY OF THE INVENTION 
[0004] In view of the above, it is an object of the present invention to provide 
an object supplying device which is capable of flexibly managing changes in 
information about an object on which an access control is exercised, in 
processing of the object and in permission of the processing of the object or a 
like. 

[0005] According to a first aspect of the present invention, there is provided 
an object supplying device for supplying an object to one of a plurality of 
principals, including: a principal information storing section to store 
information about each of the plurality of principals; an object information 
storing section to store information about each of a plurality of the objects; 
and an application section to retrieve the object corresponding to the one 
principal by combining a plurality of pieces of information stored in the 
principal information storing section with a plurality of pieces of information 
stored in the object information storing section and by referring to the 
combined information and to supply the retrieved object to the one principal. 
[0006] In the foregoing, a preferable mode is one wherein the object 
supplying device is a distributed processing device in a distributed processing 
system including a network and the distributed processing device being 
connected to the network. 

[0007] Also, a preferable mode is one wherein the distributed processing 
system includes the distributed processing device operating as a server and a 



plurality of client units being connectable to the server through the network 
and wherein the principal is any one of the client units, a user using the client 
unit and an object contained in the client unit. 

[0008] Also, a preferable mode is one wherein the distributed processing 
system is a portable communication system provided with a portable 
communication terminal and wherein the client unit constituting the 
principal is the portable communication terminal. 

[0009] Also, a preferable mode is one that wherein includes a receiving 
section to receive, from the principal, information about authentication 
needed to authenticate one principal and an authenticating section to 
authenticate the one principal based on the authentication information 
received by the receiving section and by referring to the information stored in 
the principal information storing section and wherein the application section, 
when the one principal is authenticated by the authenticating section to be an 
authorized principal, performs retrieval and supply of the object. 
[0010] Also, a preferable mode is one wherein the application section, when 
being requested by the one principal to supply an object, performs retrieval 
and supply of the object. 

[0011] Also, a preferable mode is one that wherein includes a principal 
information managerial section, when information stored in the principal 
information managerial section is changed, notifies the change to any service 
requesting for notification of the change, out of two or more services and 
wherein the application section has a plurality of services defining a plurality 
of objects. 

[0012] Also, a preferable mode is one that wherein includes an object 
information managerial section to change the object information in accordance 
with notification of the change from the principal information managerial 



section. 

[0013] Furthermore, a preferable mode is one wherein combination of the 
information stored in the principal information storing section with the 
information stored in the object information storing section is defined by a 
predetermined matching rule. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0014] The above and other objects, advantages and features of the present 
invention will be more apparent from the following description taken in 
conjunction with the accompanying drawings in which: 

[0015] FIG. 1 is a schematic block diagram of configurations of a distributed 
processing system containing an object supplying device of the present 
invention according to one embodiment; 

[0016] FIG. 2 is a schematic functional block diagram showing management 
and operation of information about the principal and object according to the 
embodiment of the present invention; 

[0017] FIG. 3 is a diagram showing commands defining operations of a 
managerial section of a principal information managerial section according to 
the embodiment of the present invention; 

[0018] FIG. 4 is a diagram showing commands defining operations of a 
managerial section of an object information managerial section according to 
the embodiment of the present invention; 

[0019] FIG. 5 is a flowchart explaining operations of the distributed 
processing system according to the embodiment of the present invention; 
[0020] FIG. 6 is a diagram showing information about a principal stored in 
the principal information managerial section according to the embodiment of 
the present invention; 



[0021] FIG. 7 is a diagram showing information about an object stored in the 
object information managerial section according to the embodiment of the 
present invention; 

[0022] FIG. 8 is a flowchart explaining operations of notification of changes 
in principal information to a service according to the embodiment of the 
present invention; and 

[0023] FIG. 9 is a table used for management of event listeners. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0024] Best modes of carrying out the present invention will be described in 
further detail using various embodiments with reference to the accompanying 
drawings. 

Embodiment 

[0025] FIG. 1 is a schematic block diagram of configurations of a distributed 
processing system containing an object supplying device of the present 
invention according to one embodiment. The distributed processing system of 
the embodiment, as shown in Fig. 1, includes a plurality of client units 1A to 
1C, an object supplying device 2 and a network 3 used to connect these client 
units 1A to 1C and the object supplying device 2 to each other. In the 
distributed processing system of the embodiment, the object supplying device 
2 serves as a server to supply the object to the client units 1A to 1C through 
the network 3. 

[0026] The client unit 1A transmits a request message 300 requesting for 
supply of an object to the object supplying device 2 to request the object 
supplying device 2 to supply the object to the client unit 1A. In response to the 
request message 300 from the client unit 1A, the object supplying device 2 



supplies the object to the client unit 1A. . 

[0027] To implement these functions, each of the client units 1A to 1C is 
provided with a network communication controlling section 10 and a client 
application section 11. On the other hand, the object supplying device 2 is 
provided with a network communication controlling section 20, a user 
authenticating section 21, an application section 22A, an application section 
22B, a principal information managerial section 23, a principal information 
managerial interfacing section 24, an object information managerial section 
25 and an object information control interfacing section 26. 
[0028] The network communication controlling section 10 in each of the 
client units 1A to 1C, to receive the object from the object.supplying device 2+ 
carries out communication with the network communication controlling 
section 20 in the object supplying device 2. The client application section 11 is 
controlled by the user of the client units 1A to 1C to receive the object. 
[0029] The network communication controlling section 20 in the object 
supplying device 2 carries out communication with each of the client units 1A 
to 1C, for example, to receive the request message 300 from the client unit 1A. 
The user authenticating section 21 authenticates the user by comparing data 
for authentication contained in the request message 300 with another data for 
authentication registered in advance in the principal information managerial 
section 23. 

[0030] The application sections 22A and 22B contain a plurality of services 
200A, 200B, 200C and 200D defining the object or the supply of the object. 
Each of the application sections 22A and 22B independently accesses the 
principal information managerial section 23 adapted to manage information 
about the principal and the object information managerial section 25 adapted 
to manage information about the object. 



[0031] The principal information managerial section 23 manages 
information about the principal. Specifically, the principal information 
managerial section 23 has the principal information managerial interfacing 
section 24 to perform registration, deletion and reference of the principal and 
setting, acquiring, deletion, reference or a like of the principal information. 
[0032] The object information managerial section 25 manages the object 
being processing, data and/or distributing matters and the information 
about the object. Specifically, the object information managerial section 25 
stores the object or controls corresponding relations between the principal and 
the object which are used to control the access to the object or processing of the 
object. To perform the above management, the object information managerial 
section 25 has the object information control interfacing section 26. 
[0033] FIG. 2 is a schematic functional block diagram showing management 
and operation of information about the principal and object according to the 
embodiment. As shown in FIG. 2, the principal information managerial 
section 23 includes an AP (Application) section 230, a managerial section 231 
and a storing section 232. The object information managerial section 25 also 
includes an AP section 250, a managerial section 251 and a storing section 
252. 

[0034] The operations of the AP sections 230 and 250 positioned in an upper 
layer, since the information about the principal and object is defined by each of 
the application sections 22A and 22B, depend on those of the application 
sections 22A and 22B. On the other hand, the storing section 232 positioned in 
a lower layer stores the principal information and the storing section 252 
positioned in the lower layer stores the object information. 
[0035] The managerial sections 231 and 251 positioned in an intermediate 
layer, since their operations do not depend on those of the application sections 



22A and 22B, are commonly used by the application sections 22A and 22B. 
The managerial section 231, as needs come up, registers services 200A to 
200D as an event listener and stores a table 400 used to manage the event 
listener and to notify the occurrence of the registered service event, for 
example, an event of changes in information about the principal. 
[0036] FIG. 3 is a diagram showing commands defining operations of the 
managerial section 231 of the principal information managerial section 23 
according to the embodiment. The managerial section 231 is fed with each of 
the commands shown in FIG. 3 by the principal information managerial 
interfacing section 24 and performs processing of the fed commands. For 
example, "addAP" represents addition of the application section 22, 
"removeAP" represents removal of the application section 22, "listAP" 
represents listing of the application section 22, "addPrincipal" represents 
addition of the principal, "removePrincipal" represents removal of the 
principal, "listPrincipal" represents listing of the principal, "putPrincipallnfo" 
represents addition of the principal information, "getPrincipallnfo" represents 
acquisition of the principal information, "removePrincipallnfo" represents 
removal of the principal information, "listPrincipallnfo" represents listing of 
the principal information, "addEventListener" represents addition of listeners 
to receive events at a time of changes in the principal information, 
"removeEventListener" represents removal of the listener and 
"listEventListener" represents listing of the listeners. 

[0037] FIG. 4 is a diagram showing commands defining operations of the 
managerial section 251 of the object information managerial section 25 
according to the embodiment of the present invention. The managerial section 
251 is fed with each of the commands shown in FIG. 4 by the object 
information managerial interfacing section 26 and performs processing of the 
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fed commands. Specifically, "addAP" represents addition of the application 
section 22, "removalAP" represents removal of the application section 22, 
"listAP" represents listing of the application section 22, "addKey" represent 
addition of the key, "removalKey" represents removal of the key, "listKey" 
represents listing of the key, "putObjectlnfo" represents addition of the object 
information, "getObjectlnfo" represents acquisition of the object information, 
"removeObjectlnfo" represents removal of the object information, 
"listObjectlnfo" represents listing of the object information. The 
"principallnfoValueTemplate" represents a matching rule used to obtain an 
object corresponding to the principal, which is adapted to associate the 
information about the principal with the information about the object, for 
example, to define operations to derive, using the information about the 
principal, the object corresponding to the principal. 

[0038] FIG. 6 is a diagram showing information about the principal stored in 
the principal information managerial section 23. As shown in FIG. 6, the 
principal information managerial section 23 stores an application ID, a 
principal ID and information about each of a plurality of principals. The 
principal information is made up of a principal information key and a 
principal information value. Specifically, the principal information managerial 
section 23 stores "delivery" as the application ID, "sakurai 123" as the 
principal ID, "PeronalData" as the principal information key, "{1970/1/1, 
"man"}" as the principal information value. 

[0039] FIG. 7 is a diagram showing information about the object stored in 
the object information managerial section 25. As shown in FIG. 7, the object 
information managerial section 25 stores an application ID, a key and 
information about each of a plurality of objects. The object information is 
made up of an object information key and an object information value. The 



object information key is made up of a principal information key and a 
principal information value template. 

[0040] The object information managerial section 25 stores, for example, 
"delivery" as the application ID, "deliveryltem" as the key, "PersonalData" as 
the principal information key, "{30, "man"}" to "{20, "woman"}" as the principal 
information value template, "A" to "D" as the object information value. The 
principal information key "PersonalData" includes the matching rule, as 
described above, used when the object corresponding to the principal is 
obtained. By using the matching rule, for example, a difference between a 
today's date and a date of birth, that is, an age is calculated. The calculated 
age is used when retrieval is performed using the principal information value 
template. 

[0041] Each part of the object supplying device 2 is operated to function 
independently to supply the object, that is, to function as the distributed 
processing system. 

[0042] FIG. 5 is a flowchart explaining operations of the distributed 
processing system according to the embodiment. To facilitate explanations and 
understanding of the operations, an example is shown in which an user of the 
client unit 1A receives a distributing matter corresponding to the age and the 
distinction of sex from the object supplying device 2. 

[0043] Step S100: The user, since user authentication is required to receive a 
service from the object supplying device 2, performs operations to obtain the 
authentication from the client application section 11 in the client unit 1A, for 
example, logging-in process. When the logging-in has completed, the client 
application section 11 sends out a request for authentication to the object 
supplying device 2. A user ID, authentication data such as a password and a 
related command are included in the request for authentication. 

10 



[0044] Step S110: In the object supplying device 2, the network 
communication controlling section 20 receives the request for authentication 
and transfers it to the user authenticating section 21. The user authenticating 
section 21 reads data required for the user authentication from the principal 
information managerial section 23 and performs the authentication by 
comparing the read data with that for the authentication contained in the 
received request. The user authenticating section 21 returns a result of the 
authentication to the client application section 11 in the client unit 1A. 
[0045] Step S120: When the user is authenticated to be an authorized person, 
in the client unit 1A, the client application section 11 transmits, in accordance 
with instructions of the user, a request message 300 for receiving services 
200A to 200D that the object supplying device 2 supplies, that is, for obtaining 
objects, to the object supplying unit 2. The request message 300 contains a 
principal ID and a related command. In the example, the principal ID is 
"sakurail23". If the user is not authenticated to be an authorized person, the 
client application section 11 terminates the processing. 

[0046] Step S130: The service 200A, by referring to information about the 
principal, as shown in FIG. 6, stored in the principal information managerial 
section 23, based on the principal ID contained in the request message 300, 
obtains a key and a value corresponding to the principal ID contained in the 
request message 300. Specifically, the service 200A reads a principal 
information key "PersonalData" and a principal information value "{1970/1/1, 
man ) . 

[0047] Step S140: The service 200A, by using the principal information value 
"{1970/1/1, "man"}" and the today's date "{2000/*/*}" and by following the 
matching rule contained in the principal information key "PersonalData", that 
is, the age calculation rule, calculates a value "{30, "man"}" being usable as the 
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principal information template as shown in FIG. 7. Then, the service 200A, by 
referring to the principal information value template and the object 
information value as shown in FIG. 7, obtains an object information value "A" 
corresponding to the above value "{30, "man"}", that is, the distributing matter 
"A". 

[0048] Step S150: The service 200A, after having obtained the distributing 
matter in Step S140, sends out the distributing matter "A" to the client unit 
1A. Thus, based on the principal ID "sakurai 123" contained in the request 
message 300 of the user of the client unit 1A, the principal information key 
"PersonalData" and the principal information value "{1970/1/1, "man"}" in the 
information about the principal as shown in FIG. 6 are selected and, further, 
based on the selected principal information key and principal information 
value, the object "A" contained in the information about the object as shown in 
FIG. 7, that is, the distributing matter "A" is identified and the identified 
distributing matter "A" is supplied to the client unit 1A of the user of the 
principal ID "sakurai 123" from the object supplying device 2. 
[0049] Thus, in the object supplying device of the embodiment of the present 
invention, as described above, since the management of supply of objects by 
the services 200A to 200D is performed by combining the information about 
principals as shown in FIG. 6 with the information about objects as shown in 
FIG. 7, it is made possible to provide generality and versatility to the 
information required for supplying the object, that is, it becomes possible to 
eliminate such complicated procedures as detailed definition of the 
information about the object for each principal. Moreover, since the 
information about the principal and about the object is managed in a more 
unified way, it is also possible for a plurality of services 200A to 200D to share 
information about the principal and the object. 
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[0050] That is, according to the object supplying device of the present 
invention, control on the principal's access to the object is performed by 
combining the information about a plurality of principals with the information 
about a plurality of objects and by referring to the combined information. For 
example, in the case of objects that can be commonly applied to two or more 
principals, all the principals can share the information about objects and, 
therefore, it is not necessary to describe the information about the object being 
commonly used among principals using the list in a duplicated manner, unlike 
the conventional case, thus preventing redundancy in terms of procedures and 
enabling effective management of the information about both the principals 
and objects. 

[0051] Moreover, for example, in the case of addition of a new principal, new 
addition of the information about all the object corresponding to the new 
principal to be added is not required and, by adding only information about 
the object that differs from those already stored, the addition can be 
achieved, thus enabling effective use of the information in a managed manner 
and providing general versatility to access management for supply of the 
object. 

[0052] FIG. 8 is a flowchart explaining operations of notification of changes 
in the principal information to the service according to the embodiment of the 
present invention. To facilitate explanations and understanding of the 
operations, in the example, let it be assumed that it is desired that, when the 
principal information key "PersonalData" goes out of use and when the 
principal information key being associated with the service 200A and 200B is 
changed, an event informing of the above states is notified to the service 200A 
and 200B by the principal information managerial section 23. To cause the 
principal information key to go out of use, a manager of the application section 
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22 controls the principal information managerial interfacing section 24 to 
delete the principal information key "PersonalData" from the principal 
information managerial section 23. 

[0053] Step S200: The services 200A and 200B, when changes in the 
principal information occur, requires the principal information managerial 
section 23 to notify the change to the services 200A and 200B. 
[0054] Step S210: The principal information managerial section 23, when 
receiving the request for notification of changes in the principal information, 
registers the services 200A and 200B as event listeners on the table 400 
shown in FIG. 2. As a result, the principal information managerial section 23 
waits for changes in the principal information. 

[0055] FIG. 9 is a table used for management of event listeners. As shown in 
FIG. 9, an application ID "delivery" and a registration listener "listener A" are 
registered for the service A, while the application ID "delivery" and a 
registration listener "listener B" are registered for the service B. 
[0056] Step S220: When the principal information key "PersonalData" is 
deleted by the manipulation of the above manager from the principal 
information managerial section 23, the principal information managerial 
section 23 notifies the deletion to the event listeners A and B, services 200A 
and 200B and the object information managerial section 25. This causes the 
services 200A and 200B and the object information managerial section 25 to 
recognize the deletion of the principal information key "PersonalData". The 
services 200A and 200B, in accordance with the above deletion, takes 
necessary procedures, for example, for changing setting of the object to be 
controlled or to be monitored. The object information managerial section 25 
also deletes data associated with the principal information key 
"PersonalData", in accordance with the predetermined procedures. 
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[0057] Thus, according to the object supplying device of the embodiment of 
the present invention, as described above, since changes in the principal 
information are notified to the services 200A and 200B being associated with 
the principal information, it is possible that changes in the principal 
information can be reflected immediately in the services 200A and 200B, that 
is, in objects defined by the services 200A and 200B. 

[0058] As described above, with the configurations of the present invention, 
since an object corresponding to one principal is retrieved and the retrieved 
object is supplied to the above one principal by combining the information 
about a plurality of principals with the information about a plurality of objects 
and by referring to the combined information, general versatility is provided 
to the management of supply of objects, unlike in the conventional case in 
which the list used to control the principal's access to the object is simply 
referred to. 

[0059] It is thus apparent that the present invention is not limited to the 
above embodiments but may be changed and modified without departing from 
the scope and spirit of the invention. 
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What is claimed is: 



1. 



An object supplying device for supplying an object to one of a plurality 



of principals, comprising: 

a principal information storing section to store information about each 
of said plurality of principals; 

an object information storing section to store information about each 
of a plurality of said objects; and 

an application section to retrieve said object corresponding to said one 
principal by combining a plurality of pieces of information stored in said 
principal information storing section with a plurality of pieces of information 
stored in said object information storing section and by referring to said 
combined information and to supply said retrieved object to said one principal. 

2. The object supplying device according to Claim 1, wherein said object 
supplying device is a distributed processing device in a distributed processing 
system including a network and said distributed processing device being 
connected to said network. 

3 The object supplying device according to Claim 2, wherein said 

distributed processing system includes said distributed processing device 
operating as a server and a plurality of client units being connectable to said 
server through said network and wherein said principal is any one of said 
client units, a user using said client unit and an object contained in said client 
unit. 

4. The object supplying device according to Claim 3, wherein said 
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distributed processing system is a portable communication system provided 
with a portable communication terminal and wherein said client unit 
constituting said principal is said portable communication terminal. 

5. The object supplying device according to Claim 1, further comprising a 
receiving section to receive, from said principal, information about 
authentication needed to authenticate one principal and an authenticating 
section to authenticate said one principal based on said authentication 
information received by said receiving section and by referring to said 
information stored in said principal information storing section and wherein 
said application section, when said one principal is authenticated by said 
authenticating section to be an authorized principal, performs retrieval and 
supply of said object. 

6. The object supplying device according to Claim 1, said application 
section, when being requested by said one principal to supply an object, 
performs retrieval and supply of said object. 

7. The object supplying device according to Claim 1, further comprising a 
principal information managerial section, when information stored in said 
principal information managerial section is changed, notifies said change to 
any service requesting for notification of said change, out of two or more 
services and wherein said application section has a plurality of services 
defining a plurality of objects. 

8. The object supplying device according to claim 7, further comprising 
an object information managerial section to change said object information in 

17 



accordance with notification of said change from said principal information 
managerial section. 

9. The object supplying device according to Claim 1, wherein 
combination of said information stored in said principal information storing 
section with said information stored in said object information storing section 
is defined by a predetermined matching rule. 
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ABSTRACT OF THE DISCLOSURE 



An object supplying device to supply an object to one of a plurality of 
principals is provided which is made up of a principal information storing 
section used to store information about each of the plurality of principals and 
an object information storing section used to store information about each of a 
plurality of objects and an application section used to retrieve an object 
corresponding to one principal by combining a plurality of pieces of 
information stored in the principal information storing section with a 
plurality of pieces of information stored in the object information storing 
section and by referring to the combined information and to supply the 
retrieved object to the one principal. 
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As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated 
next to my name. 

I believe I am the original, first and sole inventor (if only one name 
is listed below) or an original, first and joint inventor (if plural 
names are listed below) of the subject matter which is claimed and 
for which a patent is sought on the invention entitled 

OBJECT SUPPLYING DEVICE 



the specification of which is attached hereto unless the following 
box is checked: 



□ was filed on 



as United States Application Number or 
PCT International Application Number 

and was amended on 

(if applicable). 



I hereby state that I have reviewed and understand the contents of 
the above identified specification, including the claims, as 
amended by any amendment referred to above. 



3 7 1m%& 1^56 Jgl-^il $ tlZ> t I acknowledge the duty to disclose information which is material to 

*>9, WWt&#<D&m\Z^\,*XMEti:ffi&&fflw't'Z>1Sk9£ffi patentability as defined in Title 37, Code of Federal Regulations, 

<t t\ Section 1.56. 
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Prior Foreign Appl icat ion (s) 

198420/2000 

(Number) 



Japan 



(Country) 
<»&) 



I hereby claim foreign priority under Title 35, United States Code. 
Section 1 19 (a)-(d) or 365 (b) of any foreign application(s) for patent 
or inventor's certificate, or 365 (a) of any PCT International 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box, any foreign application for patent of inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is clamed. 

Priority Not Claimed 

30/06/2000 

□ 



(Day/Month/Year Filed) 



(Number) 
(#■§•) 



(Country) 
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(Day/Month/Year Filed) 



□ 



I hereby claim the benefit under Title 35, United States Code, 
Section 1 19(e) of any United States provisional application(s) listed 
below. 



(Application No.) 



(Filing Date) 
(WJS0) 



(Application No.) 



(Filing Date) 
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I hereby claim benefit under Title 35, United States Code, 
Section 120 of any United States application(s), or 365(c) of any 
PCT International application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States of PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States Code Section 112, I 
acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1 .56 which became available between the filing date of the 
prior application and the national or PCT International filing date of 
application. 



(Application No.) 



(Filing Date) 



(Status: Patented, Pending, Abandoned) 



(Application No.) 

(mm**) 



(Filing Date) 
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(Status: Patented, Pending, Abandoned) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and the such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint 
the following attomey(s) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Trademark 
Office connected therewith (list name and registration number) 



Steven M. Rabin (Reg. No. 29,102), Thomas M. Champagne (Reg. No. 36,478) and Robert H. Berdo, Jr. (Reg. No. 38,075) 



RABIN & CHAMPAGNE, P.C., 

1 101 14th Street, N.W., Suite 500, Washington, D.C. 20005 



Send Correspondence to: 



Steven M. Rabin 

RABIN & CHAMPAGNE, P.C. 

Telephone: (202) 659-1915, Fax: (202) 659-1898 



Direct Telephone Calls to: (name and telephone number) 



Full name of sole or first inventor 

Noritaka KOYAMA 



Date 



Inventor's signature 



Residence 



, Japan 



Citizenship 



Japanese 



c/o Oki Electric Industry Co., Ltd. 



Post Office Address 



7-12, Toranomon 1-chome, Minato-ku, Tokyo, Japan 



Full name of second joint inventor, if any 



Second inventor's signature 



Date 



mm 



Residence 



Citizenship 



Post Office Address 
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(Supply similar information and signature for third and subsequent 
joint inventors.) 
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